The chemical structure of modified lignin was also studied by pyrolysis-gas chromatography-mass spectrometry (Py-GC-MS) (SI Table S1 ). The fungal-treated lignin samples (OL) were primarily compared to the reference samples (RL) by calculating the changes in the relative peak areas of different pyrolysis products. The residual moisture and DMSO from the incubation affect pyrolysis process and therefore most reliable comparison could be made between OL and RL because they were treated exactly the same way at the same time prior to Py-GC-MS analysis. The ratio of pyrolysis products with different side chain lengths was calculated because condensed lignin structure has been shown to result in higher guaiacol yield in pyrolysis when compared to more native-like lignins.
1 Furthermore, pyrolysis products with short side chains have been suggested to origin from lignin structures with β-β and β-5 inter-unit bonds.
2 The calculated ratio of phenyl and phenylmethane to phenylethane and phenylpropane type of compounds (Ph-C0,1,2/Ph-C3) in the case of RL and OL were 11.6 and 53.6, respectively. This finding supports the assumption that fungal treatment caused condensation of the kraft lignin. Table S1 . Lignin-derived pyrolysis products identified by Py-GC-MS. Relative peak areas and standard deviations are calculated from three replicates. The changes in OL peak areas are calculated by comparing to RL peaks. Figure S1 . Sliced HSQC spectra of tyndallized kraft lignin (a-c). Color-coded abbreviations correlate to the different lignin interunit bonds and structural units that are presented in Figure 2g . 
